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Oxidation of (Idipp)AuMe (Idipp = 1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene) with I2 gives
a monomethyl Au(III) complex, (Idipp)AuI2Me, which decomposes cleanly to MeI and (Idipp)AuI.
Kinetics experiments show that this transformation occurs primarily via three-coordinate, cationic
[(Idipp)AuIMe]þ, which undergoes intramolecular reductive elimination rather than nucleophilic
attack by external I-.
Introduction
C-H activation by transition metal complexes has been a
significant area of research for several decades, with parti-
cular interest in its applicability to the conversion ofmethane
to methanol. We and others have focused on elucidating the
mechanism of the Shilov system and related Pt- and Pd-
based complexes;1-8 however, othermetals have been shown
to effect such chemistry as well, notably including gold;9-25
gold-based catalysis in general has been a topic of intense
recent activity.26 In 2004 Periana and co-workers reported
the stoichiometric conversion of methane to methanol by
Au2O3 dissolved in H2SO4 and showed it could be made
catalytic under the same conditions (starting with Au(0)) in
the presence of H2SeO4.
15 While the Au species responsible
for C-H activation was not identified, both the reaction
conditions and DFT calculations suggested electrophilic
substitution by Au(III) to give a Au(III)-methyl species.
Subsequent C-O bond formation to give methanol was
proposed to involve an SN2 type mechanism, as observed
for the Shilov system; reductive eliminationwas calculated to
be significantly higher in energy, although no experimental
evidence was available.
We report here the generation of a Au(III)-monomethyl
complex with an N-heterocyclic carbene (NHC) ligand,
(Idipp)AuI2Me (Idipp = 1,3-bis(2,6-diisopropylphenyl)-
imidazol-2-ylidene). While several Au(III)-monoaryl spe-
cies are known,27-33 to the best of our knowledge no simple
Au(III)-monoalkyl has been previously reported.24,27,34-38
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(Idipp)AuI2Medecomposes to (Idipp)AuI andMeI over time,
primarily via a reductive elimination pathway, in contrast to
the previous cases.
Results and Discussion
Formation andCharacterization of (Idipp)AuI2Me. (Idipp)-
AuMe (A) was prepared from (Idipp)AuCl and ZnMe2 in
benzene and characterized by 1H NMR spectroscopy,
FABþMS, and X-ray crystallography (Figure 1). (Idipp)-
AuEt (E) and (Idipp)AuPh (F) were prepared similarly; their
structures are shown in the Supporting Information (SI). Zn-
based reagents consistently gave better yields than other
alkylating/arylating reagents.
Oxidation of A with I2 led to formation of two new
(Idipp)Au species in addition to MeI (by 1H NMR spectros-
copy; Figure 2). Over time, one of the two products converted
into theother, shownby 1HNMRspectroscopyandFABþMS
to be (Idipp)AuI (D). The 1H NMR ligand resonances of the
unstable product B appeared at chemical shifts similar to
those of (Idipp)AuBr3
39 and quite different from those
typical of (Idipp)Au(I) complexes. A singlet at δ 1.43, which
disappeared with the other resonances attributed to B,
suggests amethyl-gold complex; furthermore,whenno excess
I2was present, the reactionmixturewas initially yellow, typical
for Au(III), becoming clear and colorless (characteristic of
Au(I)) over time. All these observations suggest that B is a
monomethyl Au(III) complex.
Further NMR support for this formulation was obtained
from 2-D and isotopic labeling experiments. An HMBC ex-
periment (shown in the SI) carried out on a reaction mixture
clearly showed two different carbene signals: one corre-
sponded to D (δ 184.0), while the other (δ 182.3) showed
three-bond coupling to the 1H signal at δ 1.43. Isotopically
labeled (Idipp)Au13CH3 was prepared from (Idipp)AuCl
using the Grignard reagent obtained (in situ) from Mg(0)
and 13CH3I; the carbene carbon signal appears as a doublet
at δ 201, with 2JCC=32.5 Hz. Upon oxidation with I2 in the
presence of excess I- to retard decomposition (see below),
the carbene signal for B could be identified by overlaying the
spectra from the labeled and unlabeled reactions (Figure 3);
here 2JCC = 46.3 Hz.
1JCH is 120 and 105 Hz in labeled A
and B, respectively.
While yellow crystals, apparently of B, could be obtained
on several occasions, crystallographic analysis never gave a
structure corresponding to a pure species. In most cases the
structures appeared to refine as trans-(Idipp)AuI2Me cocrys-
tallized with small amounts of (Idipp)AuI, resulting in some
iodide population in all three non-NHC positions; further-
more, the crystals were both temperature and X-ray sensitive.
Crystals that were more thermally stable were grown from
a concentrated solution of B and I2, and these exhibited
cocrystallization of I2, not A. Although they were also sensi-
tive to X-rays, these crystals yielded a data set good enough
to clearly identify B as trans-(Idipp)AuI2Me (Figure 4),
although angles and bond lengths could not be determined
with high precision.
Other Oxidants.Oxidation of A with Cl2, Br2, ICl, andN-
iodosuccinimide (NIS) appears to proceed similarly to that
with I2, although less cleanly. Cl2, Br2, and ICl all gave four
products, including in all cases (Idipp)AuX and (Idipp)-
AuX3. The latter, presumably formed by oxidation of (Idipp)-
AuX by these stronger oxidants, is not observed in the
reaction with I2; in fact, the reaction of (Idipp)AuBr3 with
excess KI to replace the halogens gave only the reduced
productD. The other two species in these oxidation reactions
appear to be cis and trans isomers of a Au(III)-monomethyl
species. FABþMS experiments support the existence of the
monomethyl species in these reaction mixtures; (Idipp)-
AuBrMeþ and (Idipp)AuClMeþ were both observed. HMBC
data for the reactions with Cl2 and Br2 likewise show coupling
of the presumedmethyl protons to theNHC carbene carbon.
X-ray diffraction studies were not definitive: in the case of Cl2,
disorder in the crystal and the similarity in size of Cl and
Memade it impossible to distinguish between amonomethyl
species, cis-(Idipp)AuCl2Me, with disorder in packing, and a
dimethyl species cocrystallized with (Idipp)AuCl3.With Br2,
it appeared that the cis and trans isomers cocrystallized,
resulting in calculated populations of halide that again made
a definitive identification impossible. With ICl, the crystals
were X-ray sensitive, leading to yet another poor structure.
Oxidation of (Idipp)AuEt (E) withCl2 gave a reaction that
was less clean and crystals that were unsuitable for X-ray
diffraction experiments, but analysis by FABþMS showed
(Idipp)AuClEtþ. With (Idipp)AuPh (F), the only product
seen by 1H NMR and FABþMS was (Idipp)AuCl.
In the case of NIS, while the overall reaction was not as
clean as with I2, only two major ligand-containing products
(in addition toMeI) were observed. Crystals grown from this
reaction mixture refined as (Idipp)AuMeI(C4H4NO2), with
themethyl group located trans to theNHC (Figure 5). Such a
species might be an intermediate in the recently reported
Figure 1. Anisotropically refined structure of (Idipp)AuMe
(A). A benzene molecule and all protons have been omitted
for clarity. Selected bond lengths and angles: Au-C1 2.038(5) A˚,
Au-C15 2.039(5) A˚, C1-Au-C15 180.000(2)o.
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catalytic conversion of benzene to PhX (X = Cl, Br, I) by
NXS in the presence of AuCl3.
10
Mechanistic Studies. Initial studies examined the effects of
solvent and the presence of excess I2 or I
-. Oxidation ofA by
I2 in benzene, toluene, bromobenzene, acetonitrile, metha-
nol, methylene chloride, and acetone all lead to the same
products, but the initial ratio of D to B depends on the
solvent, decreasing in the order CD2Cl2∼C6D5Br (trace) <
benzene ∼ toluene < acetone < acetonitrile (very low solu-
bility in methanol makes it difficult to determine where it
would fall on the scale) at room temperature. This change in
ratio does not appear to be an effect of coordination: a
reaction run in CD2Cl2 with 10 equiv of CD3CN displayed
the same initial distribution of products as in neat CD2Cl2;
nor did the presence of PPh3 (which reacts reversibly with I2)
have any effect.
Reactions carried out in the presence of excess KI (in
CD3CN) show an increase in both the initial concentration
and the lifetime of B. The initial product ratio also depends
strongly on temperature and [I2]: at room temperature in
CD3CN, with no added I
- and only a small excess of I2, B
constitutes only about 30% of the initial product; but addi-
tion of up to 10 equiv of I- increases that proportion to 65%,
and running the reaction at-20 Cgives>95%B as initially
formed product. Conversely, reactions run with higher ex-
cesses of I2 or at elevated temperature give lessB; with 3 equiv
of I2 at 50 C, less than 10% of the initial product was B.
(A complete set of results is shown in the SI.)
Figure 3. Overlay of 13C NMR spectra resulting from labeled and unlabeled reaction mixtures of (Idipp)AuMe þ I2 þ xs KI. The
doublet identified as B* corresponds to the NHC carbene signal, coupled to 13CH3.
Figure 2. 1H NMR spectrum of the reaction mixture formed from Aþ I2 in CD3CN yielding (Idipp)AuI (D), MeI, and the proposed
monomethyl species B.
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Several plausible mechanistic alternatives for the oxida-
tion of A to B and subsequent decomposition to MeI and D
are shown in Scheme 1. In pathway 1, I2 directly cleaves the
Au-Me bond without going through any Au(III) species.
In 2, A is oxidized in one step to a Au(III)-monomethyl
(although this would be expected initially to give a cis
configuration). Neither of these pathways would account
for the change in initial distribution of the twoAu complexes
upon the addition of excess I-; stepwise addition of I2 via C
thus seems to bemost likely. The fact that someDwas always
observed immediately upon oxidation, no matter how
quickly the first NMR spectrum was taken, could be inter-
preted in terms of either some contribution of pathway 1 or
the trapping of C by I- in pathway 3 being relatively slow,
allowing decomposition by 4a or 4b to compete. When the
oxidationwas carried out at-20 C, only trace amounts ofD
were observed; that may support the latter interpretation, if
the rate of loss of MeI from C is more strongly temperature-
dependent than the capture of I-. ([(Idipp)Au(NCMe)]þ,
which is a known species,40 is never observed by 1HNMR, so
if a Au(I) cation forms at any point, it must be rapidly and
irreversibly trapped by I-.)
Qualitatively, we found that the subsequent conversion of
B toD andMeI is strongly slowed in the presence of added I-
and strongly accelerated when larger excesses of I2 are used.
Scheme 1 shows four plausible routes for that process: direct
reductive elimination from B (6a); nucleophilic attack of I-
on B followed by loss of I- (6b); or reversible dissociation of
I- fromB to give three-coordinateC, which undergoes either
nucleophilic attack (4b) or reductive elimination (4a). Only
the last of those is consistent with the observed trends, as
changing [I-], either by addition or by virtue of the equilib-
rium formation of I3
- from I2 and I
-, would shift the
equilibrium between B and C (Scheme 2). That would result
in an inverse dependence on [I-] in the rate law; 6a and 6b
would predict no such inverse term, while it would be can-
celed by a positive term in 4b. In contrast, the Shilov cycle is
known to follow a pathway analogous to 4b, in which
nucleophilic attack of X- on a coordinatively unsaturated
Pt(IV)-Me species gives MeX and Pt(II),4 as was also
proposed, based on calculations, for theAu/H2SO4 system.
15
On the other hand, reductive elimination of R-R from
dialkyl-Au(III)41-45 was demonstrated to occur through
three-coordinate intermediates.45 To the best of our know-
ledge, reductive elimination ofRX fromAu(III) has not been
directly observed for R = alkyl, probably because no
monoalkyl-Au(III) species has been previously character-
ized; the known Au(III) dialkyls apparently prefer to reduc-
tively eliminate alkane.
More quantitative kinetics experiments were carried out in
two modes: either mixing solutions ofA and I2 at the desired
reaction temperature or adding a solution of I2 to a frozen
solution of A at -78 C, thawing and mixing thoroughly,
then bringing to reaction temperature; the latter procedure
was designed in order to start with a maximum amount of B.
LiI was added to adjust [I-]. In order to measure the rates at
very low concentrations of I-, “buffered” reactionswere run,
utilizing the known Keq for I2 þ I-S I3- in acetonitrile46 to
control the amount of free I- in solution. As would be
Figure 4. Anisotropically refined structure of (Idipp)AuI2Me
(B). A secondmolecule ofB in the unit cell, cocrystallized I2, and
all protons have been omitted for clarity. Selected bond lengths
and angles: Au-C1A2.116(11) A˚, Au-C28A2.185(11) A˚, Au-
I1A 2.5917(10) A˚, Au-I2A 2.6092(10) A˚, C1A-Au-C28A
177.9(4)o, C1A-Au-I2A 96.2(3)o, C1A-Au-I1A 90.3(3)o,
C28A-Au-I2A 83.2(3)o, C28A-Au-I1A 90.4(3)o, I1A-Au-
I2A 173.30(3)o.
Figure 5. Anisotropically refined structure of (Idipp)AuMeI-
(NC4H4O2). All protons and two molecules of acetonitrile have
been omitted for clarity. Selected bond lengths and angles: Au-
C1A2.128(3) A˚, Au-C32 2.086(3) A˚, Au-N32.051(2) A˚, Au-I
2.5597(2) A˚, C1-Au-N3 99.53(9)o, C1-Au-C32 177.37(10)o,
C1A-Au-I 89.84(6)o, C32-Au-N3 82.51(11)o, C32-Au-I
88.41(10)o, N3-Au-I 167.03(6)o.
(40) de Fremont, P.; Marion, N.; Nolan, S. P. J. Organomet. Chem.
2009, 694, 551–560.
(41) Kuch, P. L.; Tobias, R. S. J. Organomet. Chem. 1976, 122, 429–
446.
(42) Schouteeten, S.; Allen, O. R.; Haley, A. D.; Ong, G. L.; Jones,
G. D.; Vicic, D. A. J. Organomet. Chem. 2006, 691, 4975–4981.
(43) Shiotani, A.; Schmidbaur, H. J. Organomet. Chem. 1972, 37,
C24–C26.
(44) Tamaki,A.;Kochi, J.K. J.Organomet.Chem. 1974, 64, 411–425.
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1974, 96, 6140–6148.
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expected, rates determined from one method were compar-
able to those from the other and in complete agreement with
the qualitative trends discussed above, but there was more
scatter in the observed rates than would be expected, as can
be seen in Figure 6, showing the effect of [I2]. The cause of the
scatter is not clear: the presence of added LiOTf (to deter-
mine if the ionic strength of the solution had any effect on the
Scheme 1
Figure 6. Effect of [I2] on rate of decomposition of B.
Figure 7. Effect of [I-] on rate of decomposition of B. 2 =
added LiI, 9= buffered experiments (I2 þ LiI).
Figure 8. Effect of [I-] (high [I-]) on rate of decomposition of B.
2= added LiI, 9= buffered experiments (I2 þ LiI).
Figure 9. Effect of [I-] (low [I-]) on rate of decomposition of B.
2= added LiI, 9= buffered experiments (I2 þ LiI).
Scheme 2
(46) Crawford, E.M., J.S.; Tuck,D.G.Can. J. Chem. 2006, 84, 1607–
1613.
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measured rates), water, or oxygen had no apparent effect on
the rates; starting material A was also shown to be comple-
tely unreactive toward the products D, B, and MeI indivi-
dually. (The stability to MeI is in contrast to the related
phosphine complexes LAuMe, which oxidatively addMeI to
give LAuMe2I and, depending on the phosphine, LAuI and
ethane.43,44)
Figures 7-9 show the effect of [I-] overall and at high and
low values, respectively. Clearly even small concentrations of
added I- slow the decomposition rate markedly, but adding
more does not slow it down further; in fact, there is a small
increase in the rate, an effect that saturates at high concen-
trations of I- (Figure 8). A similar trend is seen at 50 C. This
observation suggests the operation of a competing pathway
that is only significant at higher iodide concentrations, where
the main route via C is effectively turned off; the saturation
behavior would be most consistent with reductive elimina-
tion from five-coordinate intermediate [(Idipp)AuMeI3]
-
(Scheme 3). Five-coordinate Au(III) species are rare, and
their reactivity is unstudied.47-49
In principle it should be possible to fit the data in Figures 6
and 7 to a rate law predicted from the equilibria in Scheme 2,
utilizing the known Keq for I2 þ I- S I3- in acetonitrile;46
however, a consistent set of equilibrium and rate constants
could not be obtained. In particular, the rates for reactions
with nominally equal [I-] obtained by adding I- or buffering
were close but not identical: the buffered reactions were
consistently faster than the corresponding added iodide
experiments. Also the rate law predicts that the dependence
on [I2] should show saturation behavior at concentrations
considerably lower than the maximum values in Figure 6;
saturation may be beginning at the high end, but it is not
completely clear. (Higher concentrations could not be ex-
amined because of solubility limits.) Most probably these
quantitative discrepancies may be attributed to the experi-
mental uncertainties, although the possibility of additional
mechanistic complications becoming significant at extreme
ends of the range of conditions cannot be ruled out. None-
theless, the qualitative and semiquantitative dependences
show clearly that the dominant route for loss of MeI from
D is intramolecular reductive elimination from three-coor-
dinate cationic C (pathway 4a), rather than the external
nucleophilic attack route (pathway 4b) more commonly
observed for analogous Pt systems and proposed for gold-
catalyzed MeOH formation.
Experimental Section
General Considerations. (Idipp)AuCl was purchased from
Sigma-Aldrich or prepared by the methods described in the
literature.50 LiI, I2, Mg, and ZnCl2 were purchased from Sigma-
Aldrich; LiI was dried overnight under vacuum then stored in a
vial in a N2-atmosphere glovebox away from light. Deuterated
solvents were purchased fromCambridge Isotope Laboratories.
Before use, each was subjected to three freeze-pump-thaw
cycles, then stored over alumina overnight. Benzene and diethyl
ether were dried by the method described in the literature by
Pangborn et al.51 All other chemicals and solvents were used as
received, without further purification. Infrared spectra were
recorded on a Nicolet 6700 by ThermoFisher Scientific using
OMNIC software. X-ray diffraction experiments were carried
out in the Beckman Institute Crystallographic Facility on a
Bruker KAPPA APEXII X-ray diffractometer.
(Idipp)AuMe (A). In aN2-atmosphere glovebox, (Idipp)AuCl
(179 mg, 0.288 mmol) was dissolved in 18 mL of dry, degassed
C6H6 and placed into a 20mL vial equippedwith a stir bar. Then
159 μL of a 2.0 M solution of ZnMe2 in toluene (0.317 mmol)
was added to the solution, and the vial was sealed with a Teflon-
coated cap. The vial was brought outside of the glovebox and
stirred overnight. A black precipitate was filtered off (in the air),
and the resulting colorless solution was lyophilized to give a
flocculent, white powder in 65% yield. 1H NMR (CD3CN):
δ 7.53 (t, 3JHH= 9Hz, 2H, p-ArH), 7.37 (d,
3JHH= 9 Hz, 4 H,
m-ArH), 7.34 (s, 2H, NHC backbone), 2.64 (sep, 3JHH= 6 Hz,
4H, CH(CH3)2), 1.32 (d,
3JHH=3Hz, 6H, CH(CH3)2), 1.21 (d,
3JHH = 3 Hz, 6H, CH(CH3)2), -0.41 (s, 3H, CH3). 13C NMR
(CD3CN): δ 201.4 (carbene), 147.1 (Ar), 136.1 (Ar), 131.1 (Ar),
124.9 (NHC backbone), 124.2 (Ar), 29.5 (iPr), 24.5 (iPr), 23.9
(iPr), -0.8 (Me). Anal. Calcd for C28H39AuN2: C, 55.99; H,
6.55; N, 4.66. Found: C, 55.11; H, 6.46; N, 4.61.
(Idipp)Au13CH3 (A*). In a N2-atmosphere glovebox, Mg
metal (87.9 mg, 3.62 mmol) and 13CH3I (45.0 μL, 0.722 mmol)
were added to 5mLof Et2O in a vial, and themixture was stirred
for 5 h. The resulting cloudy, gray solution was decanted from
the excess Mg into a vial containing a solution of (Idipp)AuCl
(150 mg, 0.242 mmol in 10 mL of THF). This reaction mixture
was allowed to stir overnight. The resulting white precipitate
was filtered off (in air), and the volatiles were removed in vacuo.
Thewhite solids were dissolved in approximately 12mLofC6H6
and filtered again. The clear, colorless solution was lyophilized
to give a white powder in 59% yield. 1HNMR (CD3CN): δ 7.53
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(t, J= 9 Hz, 2H, p-ArH), 7.37 (d, 3JHH = 9 Hz, 4 H, m-ArH),
7.34 (s, 2H, NHC backbone), 2.64 (sep, 3JHH = 6 Hz, 4H,
CH(CH3)2), 1.32 (d,
3JHH = 3 Hz, 6H, CH(CH3)2), 1.21 (d,
3JHH = 3 Hz, 6H, CH(CH3)2), -0.41 (d, 1JCH = 120 Hz, 3H,
CH3).
13C NMR (CD3CN): δ 201.4 (
2JCC = 32.5 Hz, carbene),
147.1 (Ar), 136.1 (Ar), 131.1 (Ar), 124.9 (NHCbackbone), 124.2
(Ar), 29.5 (iPr), 24.5 (iPr), 23.9 (iPr), -0.8 (Me).
(Idipp)AuEt (E). In a N2-atmosphere glovebox, (Idipp)AuCl
(100 mg, 0.161 mmol) was dissolved in 18 mL of dry, degassed
C6H6 and placed into a 20mL vial equippedwith a stir bar. Then
17.5 μL of ZnEt2 (0.171 mmol) was added to the solution, and
the vial was sealed with a Teflon-coated cap. The vial was
brought outside of the glovebox and stirred overnight. A black
precipitate was filtered off (in the air), and the resulting colorless
solution was lyophilized to give a flocculent, white powder in
76% yield. Crystals suitable for X-ray diffraction were grown
from a CH3CN solution layered with H2O.
1HNMR (CD3CN):
δ 7.52 (t, J=9Hz, 2H, p-ArH), 7.35 (d, J= 9Hz, 4H,m-ArH),
7.32 (s, 2H, NHC backbone), 2.62 (sep, J = 6 Hz, 4H, CH-
(CH3)2), 1.31 (d, J= 3 Hz, 6H, CH(CH3)2), 1.20 (d, J= 3 Hz,
6H, CH(CH3)2), 0.82 (t, J=8Hz, 3H, CH2CH3), 0.43 (q, J=8
Hz, 2H, CH2CH3).
13C NMR (CD3CN): δ 201.6 (carbene),
147.1 (Ar), 136.1 (Ar), 131.1 (Ar), 124.9 (NHCbackbone), 124.2
(Ar), 29.6 (iPr), 24.6 (iPr), 24.0 (iPr), 17.3 (Et), 13.9 (Et). Anal.
Calcd for C29H41AuN2: C, 56.67; H, 6.72; N, 4.56. Found: C,
56.11; H, 5.54; N, 4.28.
(Idipp)AuPh (F). In a N2-atmosphere glovebox, ZnCl2 (18.9
mg, 0.139mmol)was dissolved in 3mLofEt2O. Solid PhLi (24.4
mg, 0.290 mmol) was added, and the mixture was stirred for one
hour. The resulting cloudy, white solutionwas filtered into a vial
containing (Idipp)AuCl (78.3 mg, 0.126 mmol) dissolved in
15 mL of dry, degassed C6H6 and stirred overnight. Outside of the
glovebox, the solution was lyophilized. The resulting solids were
extracted with 10 mL of CH3CN, and this solution was layered
with H2O to give colorless crystals suitable for X-ray diffraction
studies in 44% yield. 1H NMR (CD3CN): δ 7.52 (t, J= 9 Hz,
2H, p-ArH), 7.42 (s, 2H,NHCbackbone), 7.37 (d, 3JHH= 6Hz,
4 H, m-ArH), 6.90-6.70 (m, Ph), 2.66 (sep, 3JHH = 6 Hz, 4H,
CH(CH3)2), 1.36 (d,
3JHH = 6 Hz, 6H, CH(CH3)2), 1.23 (d,
3JHH = 6 Hz, 6H, CH(CH3)2).
13C NMR (CD3CN): δ 147.1,
141.0, 131.7, 131.2, 127.5, 125.3, 125.0, 124.6, 124.2 (Ar and
NHC backbone); 26.7, 24.8, 24.0 (iPr); the carbene signal was
unresolved. Anal. Calcd for C33H41AuN2: C, 59.81; H, 6.24; N,
4.23. Found: C, 58.41; H, 5.73; N, 4.09.
(Idipp)AuI2Me (B). (Idipp)AuMe (53.0mg, 0.0882mmol) was
dissolved in approximately 5 mL of CH3CN, and I2 (24.7 mg,
0.0973 mmol) was dissolved separately in 5 mL of CH3CN. The
solution containing the Au complex was frozen on dry ice, and
the I2 solution was layered on top. The mixture was allowed to
thaw slowly with mixing, and once it was completely melted, the
resulting yellow solution was put under vacuum to concentrate.
When yellow solids began to form on the sides of the vial, the
solutionwas capped and stored at-36 Covernight. The orange,
X-ray-sensitive, temperature-sensitive crystals were transported
in a -50 C bath and were quickly mounted on the diffract-
ometer. Yields and elemental analyses were not determined
due to the instability of the complex. Spectra were taken in the
presence of extra LiI or KI, and (Idipp)AuI was always a conta-
minant. 1H NMR (CD3CN): δ 7.58-7.36 (m, NHC backbone
and ArH), 3.20 (sep, 3JHH=6Hz, 4H, CH(CH3)2), 1.43 (s, 3H,
CH3), 1.41 (d,
3JHH=6Hz, 6H, CH(CH3)2), 1.11 (d,
3JHH=6
Hz, 6H, CH(CH3)2).
13C NMR (CD3CN): δ 183.2 (carbene),
146.9, 135.6, 131.6, 127.2, 125.3, 29.8 (iPr), 26.5 (iPr), 23.9 (iPr),
-7.47 (Me).
Kinetics Experiments. In a N2 atmosphere glovebox, a stock
solution of I2 in CD3CN (22.2-44.4 mg/mL) was prepared, and
for each reaction, the desired volume was added to a vial
equipped with a Teflon cap. (For amounts of I2 in excess of 11
equiv per Au, the solid was weighed out individually.) (Idipp)-
AuMe (5.0 mg, 8.3 μmol) was dissolved in enough CD3CN so
that the total volume once the desired amount of I2 solution was
addedwas 850 μL. TheAu solutionwas added to anNMR tube,
and both the NMR tube and the vial containing the I2 solution
were brought outside of the glovebox. For reactions starting
at RT, the I2 solution was added quickly to theNMR tube at the
same time as a timer was started, mixed thoroughly, and put
immediately into the probe. NMR spectra were recorded at
intervals to follow the concentrations of complexes over time.
For reactions started cold, the NMR tube containing the Au
solution was frozen in a dry ice/acetone bath. The I2 solution
was layered on top; then the whole solution was allowed to thaw
with inverting. NMR spectra were then recorded at intervals to
follow the concentrations of complexes over time. The NMR
probe was kept at 23 C; for lengthy reactions, the NMR tubes
were kept in an oil bath at 23 C between spectrum acquisitions.
For reaction with added I-, a stock solution of LiI in CD3CN
(17.6 mg/mL) was prepared, and the (Idipp)AuMe (5.0 mg,
8.3 μmol) dissolved in the appropriate amount of LiI solution;
otherwise the same procedure as above was followed.
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